Extracellular calcium influx promotes antibacterial autophagy in Escherichia coli infected murine macrophages via CaMKKβ dependent activation of ERK1/2, AMPK and FoxO1.
Autophagy induction has been found as an alternative mechanism for ultimate elimination of invaded bacteria in innate immune cells. However, underlying mechanisms for the regulation of antibacterial autophagy require further elucidation. The present study mainly explores calcium dependent regulation of autophagy and its contribution to bactericidal activity in Escherichia coli (E. coli) infected murine macrophages. In this study, E. coli was shown to increase cellular calcium levels by triggering extracellular calcium influx in murine bone marrow derived macrophages. The elevated calcium was required for autophagy and bactericidal activity against E. coli, as extracellular calcium depletion or inhibition of calcium influx suppressed E. coli induced Beclin1 and LC3B expression, dampened LC3B puncta or LC3I to LC3II conversion and impaired intracellular E. coli degradation. Then CaMKKβ was identified as activated by E. coli induced calcium influx and chemical inhibition or RNAi knockdown of CaMKKβ abolished calcium mediated antibacterial autophagy. CaMKKβ was demonstrated to activate signaling pathways involving ERK, AMPK and FoxO1 and RNAi knockdown of these molecules also dampened the antibacterial autophagy against E. coli. In summary, we demonstrate a new mechanism of calcium dependent antibacterial strategy in E. coli infected macrophages, which requires autophagy enhancement mediated by activation of CaMKKβ, ERK, AMPK and FoxO1.